The reaction of α -Μ g C I 2 with dimethylformamide affords the shows that the thermal elimination of the coordinated molecules is the result of more than one step.
Introduction
The interaction between anhydrous a-MgCl2 and electron-donor compounds is of current *To whom correspondence should be addressed Vol. 18 . No. 1. 1995 
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interest, especially in order to prepare activated 6-MgCl2 useful as support for ZieglerNatta type catalysts of the high yield α-olefin polymerization processes.
The treatment of a-MgCl2 with Lewis bases yields well defined adducts. The successive thermal elimination of the coordinated bases carried out under controlled conditions produces a MgCl2 form having a disordered structure, which appears to behave like a very active supporting material. The preparation of such MgCl2 supports, especially by treatment of a-MgCl2 with aromatic esters [1] or ethanol [2] , is claimed in several patents. On considering that the performance of the supported Ziegler-Natta catalysts can be related to both structural and chemical features of the supporting materials we have investigated the role of the Lewis base used for the a-MgCl2 activation. We have recently reported the synthesis and characterization of some MgCl2-Lewis base adducts, such as MgCl2-ethyl formate [3] , MgCl2-benzyl alcohol [4] , MgCl2-ethyl acetate [5] , MgCl2-ethyl alcohol [6] , MgCl2-formamide [7] MgCl2-dimethylacetamide [8] together with a study of the thermal elimination of the coordinated base from these adducts [9] . We now report here the preparation and the single crystal structure determination of the MgCl2[HCON(CH3)2]4(H20)2 adduct, as well as the results of an investigation of the coordinated base elimination carried out by means of thermogravimetric measurements .
Materials and Methods
Reagent grade a-MgCl2 (content of water ca. 0.4 % w/w) was supplied by Himont Italia S.p.A.; dimethylformamide (DMF), Aldrich A.C.S. reagent, was purified appropriately by standard method prior to use.
X-ray diffraction data on a single crystal were collected at room temperature using a Philips PW 1100 four circle automatic diffractometer with graphite-monochromated MoKa radiation (λ = 0.71069 Ä), and a Θ-2Θ scan mode up to 2Θ = 56°.
The powder X ray diffraction patterns were scanned in the transmission technique using a was employed, and an instrumental 2Θ step of 0.1° every 10 s was selected.
The thermogravimetric analysis was carried out with a Perkin-Elmer TGS-2 thermobalance and the TG data were collected and processed by a Perkin-Elmer 3700 Data
Station, under a nitrogen flow of 60 ml min" 1 , with a heating rate of 20 °C min" 1 in the temperature range between 30 and 600 °C. (6) 0 ( b The thermal parameter given for anisotropically refined atoms is the isotropic equivalent thermal parameter defined as (1/3)SiSjUijaj*aj*ajaj.
The obtained crystals are less stable than those of the MgCl2 adducts with formamide or dimethylacetamide isolated as described previously [7, 8] and attempts to transfer them from the mother solution into a Lindemann quartz capillary filled with vaseline petrolatum failed. However, we have found that silicon oil is more suitable than the vaseline petrolatum as protective medium in the case of this MgCl2-DMF adduct.
Therefore, a diffraction-quality crystal with dimension 0.4x0.4x0.4 mm was inserted directly into a quartz capillary previously filled with dry and oxygen free silicon oil. The crystal data and X-ray intensity measurements are summarized in Table 1 .
The data were corrected for Lorentz and polarization effects. No absorption correction was applied. The structure was solved by direct method using SHELX86 [10] programs and refined by full-matrix least-squares procedure employing anisotropic thermal parameters for all non-hydrogen atoms. The hydrogen atoms were located from a different map and isotropically refined. The atomic scattering factors for Mg atom were taken from the International Tables for X-ray Crystallography [11] , while the other factors together with all the computations were performed using the SHELX76 [12] found of both R and 7σ may be due to the presence of the silicon oil used as stabilizating agent of the crystal and with the need to carry out the data collection with an adequate high speed owing the crystal instability. The final maximum residual electron density is Δρ=0.78 eÄ" 3 . Table 2 gives the fractional atomic coordinates with the equivalent isotropic thermal parameters. Selected bond distance, hydrogen-bonds geometry and selected bond angles are listed in Tables 3, 4 Furthermore, the crystallographic data (see Tables 5 and Figures 1 and 2 ) are in agreement with a structure in which hydrogen bonds between the chloride ions and the coordinated water molecules gives rise to a linear polymeric structure in the solid state. (heating rate 20 °C min" 1 ). Table 5 . Selected bond angles (degree).
Discussion
Furthermore, as shown by the XRD analysis of this residue, it is not possible to obtain a fully disordered MgCl2 species by treatment of MgCl2 with dimethylformamide followed by thermal elimination of the coordinated base. Figures 4a and 4b exhibit the XRD spectra of the MgCl2 adduct and the product of the thermal decomposition, respectively. Figure 5 shows the XRD spectrum of a-MgCl2. The XRD spectrum of the product formed by thermal decomposition of the adduct shows a large band that partially overlaps on the peaks 2Θ associated with the stacking of the CI-Mg-CI layers along the c crystallographic direction of a-MgCl2 [2] Experiments are now in progress in order to evaluate the effectiveness of this material to act as catalyst support in the propene polymerization.
